Aims: To identify the variables that affect family management of childhood atopic dermatitis and establish a prediction model based on Bandura's self-efficacy theory.
Cooperation and support from family members, especially their parents as primary caregivers for disease management, contributes to successful treatment outcomes of childhood AD, since young children have difficulties in self-managing their refractory disease (Arvola et al., 2000; Leung et al., 2004; Park, Kam, Kim, Lee, & Hwang, 2008) . Therefore, it is necessary to consider parental factors to effectively manage AD in children.
| Background
In general, perceived self-efficacy is defined as personal beliefs about the capability to produce designated levels of certain performance (Bandura, 1997) . Among the factors that influence childhood AD, caregivers' self-efficacy for performing disease management tasks has been found to affect disease management (Chisolm et al., 2010;  Johnston-Brooks, Lewis, & Garg, 2002; Park et al., 2008) . In addition, primary caregivers of children with AD experience adversities during the disease management process. These adverse experiences, which are termed antecedents herein, are thought to have an impact on four distinct sources of self-efficacy, which include mastery experience, vicarious experience, verbal or social persuasion, and physiological and emotional states (Bandura, 1997; Muretta, 2004) . Despite this general assumption, there are surprisingly no empirical investigations that have been conducted to confirm the existence of these sources of self-efficacy (Muretta, 2004) . Accordingly, this exploratory study measured and examined the effect of these antecedents on self-efficacy, and their effect on actual disease management, to investigate the basis of self-efficacy promotion and successful management of AD.
Moreover, research has revealed that disease severity is an important factor that affects disease management of children with AD and their family and that can cause adverse experiences (Beattie & LewisJones, 2006; Mitchell, Fraser, Ramsbotham, Morawska, & Yates, 2015; Yang et al., 2005) . In general, depending on disease severity, family members-who are often the primary caregivers-have no choice but to put forth extra effort, and invest additional time and costs, with regard to disease management (Arvola et al., 2000; Su, Kemp, Varigos, & Nolan, 1997) . The extra effort is necessary, given that children are highly dependent on their family, especially the primary caregiver, for consistent disease management (Yang et al., 2005) . Therefore, the present study sought to investigate the factors that play a mediating role in the family management of childhood AD, and to establish a model of the factors that predict family management of childhood AD, so these factors can be considered in the routine management of childhood AD.
| THE STUDY

| Aim
The aim of the study was to investigate the factors that play a mediating role in the family management of childhood AD including antecedents and self-efficacy to examine their effect on actual disease management based on Bandura's (1997) self-efficacy theory and to establish a prediction model of these factors. Bandura's (1997) self-efficacy theory is a representative health behavioural model that focuses on self-efficacy to predict individuals' health behaviours and practices (Hong et al., 2004) . This self-efficacy theory represents the correlations between key concepts through a unidirectional recursive model. In particular, self-efficacy theory effectively explains the behavioural changes and performance, and the results, by assuming the psychological procedure where self-efficacy is generated and increased through antecedents (Muretta, 2004) , which are the four sources of self-efficacy.
| Hypothetical model
Based on Bandura's (1997) self-efficacy theory and a review of the literature, the hypothetical model in this study consisted of five latent variables. Specifically, severity, antecedents, effort and self-efficacy were modelled as exogenous variables and family management of childhood AD was modelled as an endogenous variable. We posited that the hypothetical model would exhibit the following relationships (Figure 1 ):
Why is this research or review needed?
As prevalence rates of childhood atopic dermatitis (AD) increase, there has been a growing interest in understanding disease management for children with AD.
It is necessary to use an approach that includes parental factors when considering the effective management of childhood AD.
What are the key findings?
The model based on Bandura's self-efficacy theory had an adequate fit when considering the effective management of childhood AD.
The mediating factors including severity, antecedents, effort and self-efficacy were associated with the family management of childhood AD.
How should the findings be used to influence policy/practice/research/education? Hypothesis 9. Self-efficacy will positively influence management.
| Design
This study used a cross-sectional research design to employ structural equation modelling.
| Participants
A convenience sample, comprising 168 Korean mothers caring for a child with AD under the age of 13, was recruited from the paediatric outpatient departments of two general hospitals in Seoul, South
Korea. In the case of South Korea, the overall prevalence of AD has been estimated to be as high as 24.9-39.5% for younger children and young children under 13 years of age tend to have a high level of dependency on their caregivers, especially mothers, for managing their condition with good adherence (Yang et al., 2005) . Given that this study aimed to examine a disease that was chronic in nature, mothers as primary caregivers were selected only if they had managed a child with AD for at least 6 months (Kim & Im, 2013; Knafl et al., 2009 ).
The sample size was satisfactory for structural equation modelling using maximum likelihood estimation, given that a common rubric involves including 15 participants per observed variable and a minimum sample size recommendation of 150 (Mitchell, 1993; Stevens, 1996) . With 11 observed variables (X1~X6 and Y1~Y5) in the model of the current study (Figure 1 ), a minimum sample size of 165 is thus recommended. As a result, the current sample size (N = 168) is adequate. To reduce differences between data collectors during the data collection process, a structured information document was used and information about the study's progress was continuously shared between data collectors during the data collection process.
| Data collection
Participants also received small compensation to cover their transportation fees.
| Data measurements
We recorded general characteristics about mothers (e.g. age, education level) and children (e.g. age, gender, birth order), and ADrelated characteristics (e.g. diagnosis time, comorbidity of allergic diseases, family history, management methods and management costs).
The severity of AD was measured using the Patient-Oriented Eczema Measure (Charman, Venn, & Williams, 2004 (Charman, Venn, Revenscroft, & Williams, 2013) .
Atopic dermatitis management effort, which means the special burden for managing childhood AD, was measured using the Condition Management Effort Scale from the Family Management Measure (Knafl et al., 2009 ). The Korean version of this scale consists of four questions measured on a 5-point Likert scale (Kim & Im, 2013) .
Higher scores reflect greater AD management effort.
Antecedents, which are represented by the adverse experiences of caring for children with AD, were measured using the Four SelfEfficacy Antecedents Scale (Muretta, 2004) . This modified scale consists of the four sources of self-efficacy, including: (1) Atopic dermatitis management self-efficacy, which means the confidence for performing disease management tasks, was measured using the Parental Self-Efficacy with Eczema Care Index (Mitchell & Fraser, 2011) . The Korean version of this scale consists of 25 questions rated on an 11-point Likert scale (Lee et al., 2016) . The scale contains four factors: managing children's symptoms and behaviours, communicating with medical staffs, managing medications and using a moisturizer as routine management (Lee et al., 2016 ).
Higher scores reflect greater self-efficacy in performing management tasks.
Atopic dermatitis management was measured using the Condition Management Ability Scale from the Family Management Measure (Knafl et al., 2009 ). The Korean version of this scale consists of 12 questions measured on a 5-point Likert scale (Kim & Im, 2013) , with higher scores reflecting greater family management of childhood AD.
| Validity and reliability/rigour
Cronbach's alpha was .88 for the original scale of the PatientOriented Eczema Measure (Charman et al., 2004) and .87 in this study. Cronbach's alpha for the Condition Management Effort Scale was .74 for the original scale (Knafl et al., 2009) , .69 for the Korean version (Kim & Im, 2013) and .60 in this study. Cronbach's alpha for the modified Four Self-Efficacy Antecedents Scale was .54 in the current study. Cronbach's alpha was .89 for the original scale of the Parental Self-Efficacy with Eczema Care Index (Mitchell & Fraser, 2011) , .94 for the Korean version (Lee et al., 2016) and .94 in this study. Cronbach's alpha was .72 for the original scale of the Condition Management Ability Scale (Knafl et al., 2009) , .74 for the Korean version (Kim & Im, 2013) and .81 in this study.
| Ethical considerations
Ethics approval for the study was obtained from the Institutional 
| Data analysis
Data were analysed using the IBM SPSS AMOS Version 22.0.
Descriptive statistics were performed to assess the participants' 3 | RESULTS 
| General characteristics
| Descriptive statistics
The descriptive statistics of the study variables are presented in 
| Model evaluation
As shown in Table 3 , the hypothetical model fit the data adequately and self-efficacy (b = 0.622, p < .001) both affected management. In Figure 1 , observed variables (X1~X6 and Y1~Y5) and error terms (D1~D4 and e1~e11) were as follows: X1 was AD severity; X2 was children's condition management effort; X3 was mastery experience; X4 was vicarious experience; X5 was verbal or social persuasion; X6
was physiological and emotional states; Y1 was managing children's symptoms and behaviours; Y2 was communicating with medical staffs; Y3 was managing medications; Y4 was using a moisturizer as routine management; Y5 was children's condition management ability; D1, D2, D3 and D4 were structural errors; and e1, e2, e3, e4, e5, e6, e7, e8, e9, e10 and e11 were measurement errors. As shown 
| DISCUSSION
The present study verified a hypothetical model that may explain and predict family management of childhood AD. In particular, results indicated that as disease severity increased, the effort allocated to AD management also increased, as did the adversities associated with the management experience. These experiences, in turn, lowered mothers' self-efficacy for managing their child's AD. In addition, this decrease in self-efficacy and the concomitant increase in effort allocated to AD management ultimately caused difficulties in family management of childhood AD.
As AD becomes chronic in nature and increases in severity, primary caregivers are required to put forth continued efforts towards AD management over an extended period of time, which causes them to experience stress and fatigue (Arvola et al., 2000; Su et al., 1997; Yoo & Kim, 2004) . In cases of moderate or severe AD, where there are often more symptom exacerbations, caregivers experience greater adversities (Hong et al. 2008; Kaarina & Anna 2016; Yang et al., 2005; Yoo & Kim, 2004) . Additionally, in most cases, the par- study are consistent with those of previous studies, which have found that primary caregivers' self-efficacy is an important variable in the disease management process and has a direct effect on continued disease management (Chisolm et al., 2010; JohnstonBrooks et al., 2002; Park et al., 2008) .
In terms of the significant paths in the hypothesized model of disease management of childhood AD, the path coefficient from disease severity to antecedents was .534, the path coefficient from antecedents to self-efficacy was À.632 and the path coefficient from self-efficacy to family management of childhood AD was .622. In general, a path coefficient represents a great effect if the absolute value of path coefficient is greater than .50. Given the significance of these path estimates, it may be necessary to put the model to practical use by considering the influential effects of these variables in real-world contexts.
The present study took a different approach from that of conventional studies in the sense that antecedents were highlighted in terms of the adversities experienced by primary caregivers during the disease management process. In particular, given that AD is a representative chronic skin disease in childhood and family members who play a primary role in management are routinely exposed to adverse experiences ( 
| Limitations
The results of a reliability analysis showed that Cronbach's alpha was .54 for the measure of antecedents in the current study, which satisfies the minimum allowable value (a = .50) in social science exploratory research (Chang et al., 2005) . Given that the concept of antecedents is still exploratory in nature and that a single question was given to each factor, the antecedents were regarded as significant variables of which standardized factor loadings were equal to or greater than .40 (Kim, 2008) . However, future studies should repeatedly test this concept using various measurement variables based on self-efficacy theory to allow for a comparison with the results of the present study.
| CONCLUSION
On the basis of the Bandura's (1997) self-efficacy theory, the present study considered the effect of several latent variables that are important for family nursing, including: (1) the antecedents representing the adverse experiences of primary caregivers during AD management; (2) caregivers' feelings of self-efficacy about their capability to successfully manage childhood AD; (3) disease severity; and (4) the effort allocated towards disease management. In this study, a structural equation model about the family management of childhood AD was established on the basis of these latent variables and the appropriateness of the model was subsequently tested. The results of this study may provide fundamental information that informs practical intervention strategies and provides a framework for future studies about successful family management of refractory childhood AD.
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